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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photographic 
lens system which is composed of four lenses as a 
whole and has a high telecentric property and a high 
optical performance. 

SOLUTION: This photographic lens system is composed 
of a first group, consisting of a meniscus lens having the 
concave directed to the image side, a second group ™ 
consisting of a cemented lens where a negative lens r*J s* 

having concaves as both lens faces and a positive lens / J 

are joined, and a third group consisting of a positive lens \~ ^ 
in order from the object side, and an aperture stop is \? 
provided between the first and second groups, an a focal 
length f of the entire system, a focal length f1 of the 
first group, a refraction power &phiv;2a of the lens face 
on the object side of the second group, and a refraction 
power &phiv;3 of the third group are set properly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] r , , ... 

[Claim 1] The 1st group which consists of a positive lens of the shape of a meniscus which 
turned a concave surface to an image side sequentially from a body side, In a taking lens which 
consists of the 2nd group which consists of a cemented lens to which both lens side joined a 
concave negative lens and a concave positive lens, and the 3rd group which consists of a 
positive lens, and has an aperture diaphragm between the 1 st group and the 2nd group When 
refractive power of phi2a and the 3rd group is set [ a focal distance of the whole system / a 
focal distance of f and the 1st group ] to phi 3 for refractive power of a lens side by the side of 
f1 and a body of the 2nd group, 0.7<|fl|/f — < — 5.0-5.0 — < ~ phi2 a-f — < -2 01 0 — < — 
phj 3 _f — < — A taking lens characterized by satisfying conditional expression of 2.0. 
[Claim 2] A taking lens of claim 1 characterized by satisfying conditional expression of 
0 30<r1/f< 0.50 in said 1st group when ri is made into radius of curvature of the i-th lens side. 
[Claim 3] Claim 1 characterized by satisfying conditional expression of -1 .50<f2/f<-0.3 when a 
focal distance of said 2nd group is set to f2, or 2 taking lenses. 

[Claim 4] It is claims 1 and 2 or a taking lens of 3 with which, as for said 2nd group, a concave 
negative lens and both concave lens side consist [ both lens side ] of a cemented lens of a 
convex positive lens, and said 3rd group is characterized by both lens side consisting of a 
convex positive lens. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the taking lens used for 
a digital still camera, a video camera, the camera for broadcast, a photographic camera, etc. 
[0002] 

[Description of the Prior Art] In recent years, a digital still camera is spreading as an image input 
device of a computer. In this digital still camera, the AD translation of the output signal from 
solid state image pickup devices, such as CCD, is carried out, it considers as image data, and, 
generally processing in which perform compression processing of JPEG etc. and this is recorded 
on record media, such as a flash memory, is performed. Thus, the recorded compressed data is 
displayed on the monitor etc., after being developed on a computer. 
[0003] In such a digital still camera, highly-minuteHzing of a photography image and the 
miniaturization of equipment have been a technical problem, and the photography system is 
asked for coexistence of high resolution and a miniaturization. In order to think especially 
portability as important and to consider as a thin camera, shortening of an overall length 
(distance from the 1st lens side to the image surface) is required of a photography system. It is 
advantageous if a taking lens with as much as possible little configuration lens number of sheets 
is used for shortening an overall length. 

[0004] As such a small taking lens, both the lens side sequentially from a body side to JP,9- 
2581 00,A A convex positive lens, The positive lens to which the convex with both the lens side 
strong against a concave negative lens and image side to which the concave surface strong 
against a body side was turned was turned, The four four groups configuration of the positive 
lens to which the convex strong against a body side was turned sequentially from a body side to 
JP,2-137812,A A positive lens, The meniscus-like positive lens with which the four four groups 
configuration of a negative lens, a positive lens, and a positive lens turned the convex to JP,64- 
90409.A sequentially from the body side at the body side, The four four groups configuration of 
the negative lens to which the field of curvature strong against an image side was turned, the 
positive lens of the shape of a meniscus which turned the convex to the body side, and a 
positive lens is indicated. Each of these is four four groups configurations, and is single focal 
lenses. 
[0005] 

[Problem(s) to be Solved by the Invention] By the photography system using a solid state image 
pickup device, since the incident angle to the light-receiving side of an axial outdoor daylight line 
(chief ray outside a shaft) will become large if the distance from the image surface to an exit 
pupil is short, problems, such as shading, occur, therefore, the tele cent in which the exit pupil 
has fully separated the taking lens used for such a solid state image pickup device from the 
image surface — rucksack optical system is good. 

[0006] Specifically, a taking lens is good to be constituted so that the axial outdoor daylight 
bunch chief ray which made and carried out incidence of the angle equivalent to an optical axis 
and a photography field angle may serve as an optical axis and abbreviation parallel and an image 
formation side may be reached. Refractive power required since the chief ray outside a shaft is 
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crooked until it becomes parallel to an optical axis becomes strong, so that a photography field 
angle turns into an extensive field angle. 

[0007] if it is generally the last wide angle lens with which a half-field angle would exceed 50 
degrees — refractive power more negative than drawing with a body side — moreover, it is not 
necessary to strengthen the optical operation which makes small the angle made with the optical 
axis of the chief ray outside a shaft by positive refractive power in an image surface side, 
namely, brings it close to parallel from drawing 

[0008] Therefore, even if it does not arrange the pre-group of negative refractive power from 
drawing to a body side, while being able to make small the angle made with the optical axis of the 
chief ray outside a shaft by the pre-group with positive power like the taking lens of a retro 
focus mold, distortion aberration can be amended good. The angle made with the optical axis of 
the chief ray outside a shaft with the positive lens by the side of the image surface from drawing 
in the back group of positive refractive power can be made small. 

[0009] since [ therefore, ] it is effective in separating an exit pupil from the image surface by the 
back group even if there is no **** in a pre-group about a concave lens if it is the last wide 
angle lens with which a half-field angle would exceed 50 degrees — a tele cent — a rucksack 
exit pupil and a long back focus can attain required small optical system. 

[0010] Furthermore, in order to shorten an overall length and to fully detach an exit pupil from 
the image surface, the last lens of a back group at least needs to consider as a positive lens. 
[001 1] As for the lens side by the side of the image surface of the lens in front of the last lens, 
it is still more preferably good that it is a convex toward the image surface. 

[0012] Since three lens sides can share the operation which makes the chief ray outside a shaft 
crooked including the last lens if it does in this way, the refractive power of the last lens does 
not need to become extremely strong. Since slack type distortion aberration and astigmatism will 
occur if the refractive power of the last lens is too strong, it is not good. 

[0013] Both the lens side of the lens by the side of the image surface is radius of curvature's 
being the same or considering as abbreviation identitas in a convex most still more desirably. It is 
on a fabrication and making a biconvex lens into the same radius of curvature can make a 
fabrication easy at the time of polishing at the time of lens-barrel inclusion. 
[0014] Both the lens side is radius of curvature's being the same or considering as abbreviation 
identitas in a convex about the lens still more desirable nearest to [ the degree of the lens by 
the side of the image surface ] the image surface. Making a biconvex lens into the same radius of 
curvature can make a fabrication easy at the time of polishing at the time of lens-barrel 
inclusion. 

[0015] Furthermore, it is required to make the PETTSU bar sum to some extent small, for 
making surface smoothness of the image surface good. When there is no negative refractive 
power into said back group, it is necessary to strengthen the refractive power of the 1 st lens of 
a pre-group considerably to make the PETTSU bar sum small. If the refractive power of the 1st 
lens is strengthened in this way, the very big slack type distortion aberration as a result will 
occur. In the common camera containing a digital still camera, big distortion aberration is not 
desirable. When it has negative refractive power in a back group, the PETTSU bar term in a back 
group can be controlled to some extent. 

[0016] What is necessary is just to set up the PETTSU bar term of a back group so that a pre- 
group may be amended since the PETTSU bar term of the pre-group which consists of one lens 
is not amended within a group. Therefore, in order to acquire a good image surface property, it is 
required for a back group to **** the cemented lens which has one sheet or negative refractive 
power for a concave lens (negative lens) at least one time. 

[0017] In JP,9-258100,A, the sensitivity to each aberration of the air gap between the 3rd 
negative lens and the 4th positive lens is large. Since the signs of sensitivity especially to 
spherical aberration and a curvature of field differ, if the above-mentioned air gap shifts from a 
layout value, the best focus location around a photograph center and a screen will shift to hard 
flow in the direction of an optical axis to the best focus side on layout. 

[0018] A curvature of field occurs as a result, and when a focus is doubled with a photograph 
center, it becomes the lack of resolution around a screen. It is necessary to manage the 
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tolerance over the above-mentioned air gap very severely in manufacture to prevent this, and 
leads to a manufacturing-cost rise. 

[0019] Moreover, in JP,2-137812,A, if the camera which takes a photograph by attaching in eye 
contacting parts, such as an endoscope, a microscope, a binocular, and a telescope, is assumed 
and it thinks as a usual object for cameras, a back focus will be long beyond the need and an 
optical overall length will become long. 

[0020] moreover — JP,64-90409,A — after drawing — assuming — **** _ the property top of 
a lens, and a tele ratio — amendment of distortion aberration and a curvature of field is difficult 
at about 1 .0. Axial overtone aberration also has insufficient amendment. 

[0021] this invention — an overall length — being shortened — an exit pupil — from the image 
surface — enough — detaching — in addition — and it aims at offer of the taking lens which 
has good optical-character ability. 
[0022] 

[Means for Solving the Problem] The 1 st group to which a taking lens of invention of claim 1 
changes from a positive lens of the shape of a meniscus which turned a concave surface to an, 
image side sequentially from a body side, In a taking lens which consists of the 2nd group which 
consists of a cemented lens to which both lens side joined a concave negative lens and a 
concave positive lens, and the 3rd group which consists of a positive lens, and has an aperture 
diaphragm between the 1st group and the 2nd group When refractive power of phi2a and the 3rd 
group is set [ a focal distance of the whole system / a focal distance of f and the 1st group ] to 
phi 3 for refractive power of a lens side by the side of f1 and a body of the 2nd group, it is 

0.7<|fl| /f< 5.0 (1) 

- 5.0 — < ~ Phi2 A-f — < -2.0 (2) 

1 .0 — < — phi 3 -f — < — 2.0 (3) 

It is characterized by satisfying ********. 

[0023] Invention of claim 2 is 0.30<r1/f< 0.50, when ri is made into radius of curvature of the i-th 

lens side in said 1st group in invention of claim 1 (4) 

It is characterized by satisfying ********. 

[0024] Invention of claim 3 is -1 .50<f2/f<-0.3, when a focal distance of said 2nd group is set to 

f2 in claim 1 or invention of 2 (5) 

It is characterized by satisfying ********. 

[0025] It is characterized by, as for said 2nd group, for a concave negative lens and both 
concave lens side consisting [ both lens side ] of a cemented lens of a convex positive lens in 
claims 1 and 2 or invention of 3 in invention of claim 4, and both lens side consisting of a convex 
positive lens, as for said 3rd group. 
[0026] 

[Embodiment of the Invention] The lens cross section of the numerical examples 1-5 of the 
taking lens of this invention, drawing 2 , drawing 4 , drawing 6 , drawing 8 , and drawing 10 of 
drawing 1 , drawing 3 , drawing 5 , drawing 7 , and drawing 9 are aberration drawings of the 
numerical examples 1-5 of the taking lens of this invention. 

[0027] In a lens cross section, the pre-group of refractive power positive in 101 and 102 are the 
back groups of negative refractive power as a whole. An image formation side and SP of the 1 st 
group of refractive power positive in 103, the 2nd group of refractive power negative in 104, the 
3rd group in which 105 has positive refractive power, the filter group by which 107 is constituted 
from a Xtal low pass filter, an infrared cut-off filter, etc., and 108 are aperture diaphragms. 
[0028] In order [ side / body ], the taking lens of this invention consists of the 2nd group 104 of 
the 1 st group 1 03 of positive refractive power, and negative refractive power as a whole, and the 
3rd group 105 of positive refractive power. And the 1st group 103 of positive refractive power 
consists of the positive lens of the shape of a meniscus which turned the concave surface to 
the image surface side, a concave negative lens and a concave positive lens consist [ both the 
lens side ] of the cemented lens of a convex positive lens, both the lens side consists of a 
convex positive lens, and the whole system consists of [ the 3rd group 105 ] three groups 
[ four ] for the 2nd group 104. 

[0029] And high optical-character ability has been obtained, keeping away an exit pupil from the 
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image surface and maintaining tele cent rucksack nature good by satisfying above-mentioned 
conditional-expression (1) - (3): 

[0030] Next, the above-mentioned monograph affair type is explained. 

[0031] Conditional expression (1) is a formula which has specified, the focal distance, i.e., the 
refractive power, of the 1st group. 

[0032] If a maximum is surpassed and refractive power becomes weaker, the operation which 
keeps away an exit pupil from the image surface by the 1st group will become weaker. If it is 
going to keep away an exit pupil from the image surface in the refractive power of a back group 
so that this may be compensated, since it becomes impossible to have to be in slight strength 
about the refractive power of the convex in a back group, but to make the PETTSU bar sum 
small and a curvature of field occurs, it is not good, moreover — if it is going to keep away an 
exit pupil from the image surface without strengthening the refractive power of a back group — 
recon with a long overall length — a PAKUTO camera cannot be constituted. 
[0033] Moreover, if a minimum is surpassed and refractive power becomes strong, even if 
distortion aberration and astigmatism occur too much and use the aspheric surface by the 1 st 
group, amending will not be easy to become difficult. Moreover, it becomes difficult for a back 
focus to become short and to shorten an optical overall length. 

[0034] Conditional expression (2) is a formula which has specified the refractive power (inverse 
number of a focal distance) of the lens side by the side of the body of the 2nd group, and is a 
numerical range for mainly making amendment of spherical aberration, and the PETTSU bar sum 
into the optimal value in balance with many aberration. 

[0035] If a maximum is surpassed and refractive power becomes weaker, while it becomes 
impossible to be unable to amend the spherical aberration generated with other positive lenses, 
the PETTSU bar sum will become large and a curvature of field will serve as lack of amendment. 
Moreover, if refractive power becomes strong exceeding a minimum, it is accompanied also by 
generating of comatic aberration, and it not only becomes superfluous amending spherical 
aberration, but while it is not desirable, the PETTSU bar sum will become large to a negative 
value, and a curvature of field will become superfluous [ **** ]. 

[0036] Conditional expression (3) is a formula which has specified, the inverse number, i.e., the 
refractive power, of a focal distance of the 3rd group. 

[0037] If a maximum is surpassed and refractive power becomes weaker, it will become difficult 
for a back focus to become long and to shorten an optical overall length. Moreover, if a minimum 
is surpassed and refractive power becomes strong, it will become difficult to suppress generating 
of many aberration and to obtain good optical-character ability. Amending becomes difficult, 
even if too much spherical aberration occurs and it uses the aspheric surface especially. 
[0038] It is good to satisfy at least one of the next configurations to the taking lens of this 
invention still more preferably by the above configurations, although it has high optical-character 
ability over the whole screen. 

[0039] (**-1) When ri is made into the radius of curvature of the i-th lens side in said 1st group, 

it is 0.30<r1/f< 0.50 (4) 

It is satisfying ********. 

[0040] Conditional expression (4) is the thing of the positive lens of the meniscus configuration 
of the 1st group which restricted the convex configuration of the lens side by the side of a body 
most, and is related with aberration amendment of miniaturization of a lens system, good 
spherical aberration, and a tangential-image-surface bow. If it tends to become difficult to 
shorten an optical overall length when a maximum is surpassed and curvature becomes large, 
and it is going to shorten this by force, a positive lens will become close to a planoconvex 
configuration, and positive distortion aberration and the aberration of a negative tangential- 
image-surface bow will generate it. Moreover, if a minimum is surpassed and curvature becomes 
small, a positive lens will serve as a strong meniscus configuration, and aberration amendment of 
the high order negative spherical aberration generated with a positive lens and a high order 
positive tangential-image-surface bow will become difficult. 

[0041] (**-2) When the focal distance of said 2nd group is set to f2, it is -1 .50<f2/f<-0.3 (5) 
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It is satisfying ********. 

[0042] Conditional expression (5) is a formula which has specified the focal distance of the 2nd 
group which is a divergent lens (negative lens) only [ in this optical system ]. If a maximum is 
surpassed and a focal distance becomes long, while sufficient back focus will no longer be 
obtained, the PETTSU bar sum becomes large and it becomes impossible to maintain high 
optical-character ability. Moreover, if a minimum is surpassed and a focal distance becomes 
short, it will become difficult to suppress generating of many aberration and to obtain good 
optical-character ability. Amending becomes difficult, even if too much spherical aberration 
occurs and it uses the aspheric surface especially. 

[0043] (**-3) As for said 2nd group, a concave negative lens and both the concave lens side 
consist [ both the lens side ] of the cemented lens of a convex positive lens, and said 3rd group 
is that both the lens side consists of the convex positive lens. 

[0044] Next, the features other than the configuration which the taking lens of this invention 
mentioned above are explained. 

[0045] As mentioned above, in order to detach an exit pupil enough from the image surface, as : 
for the last lens of a back group at least, considering as a positive lens is desirable. Moreover,: it 
is good to make lens number of sheets into the minimum, for shortening an overall length, and 
after using the last lens as a positive lens with the pre-group which consists of taking lenses of 
this invention with one positive lens, it constitutes from a group. Moreover, in order not to 
strengthen the refractive power of the last lens extremely but to detach an exit pupil from the 
image surface, the negative cemented lens which is a lens in front of the last lens makes the 
convex the lens side by the side of the image surface. 

[0046] Moreover, in order to make an image surface property good, the negative cemented lens 
is arranged in a back group. As for the pre-group, within the 1st group, the amendment to the 
PETTSU bar sum is not made for one lens. 

[0047] Therefore, it cancels by the pre-group and the back group by setting up negative 
refractive power into a back group, and the PETTSU bar sum is made small in the whole system. 
[0048] Moreover, since the 2nd lens and the 3rd lens are stuck on order compared with the 
taking lens of the four four groups configuration of a positive lens, a negative lens, a positive 
lens, and a positive lens from a body side and it is considering as the cemented lens, it is 
considering as the configuration without the air gap section with the high eccentric sensitivity in 
the taking lens of a four four groups configuration. 

[0049] Therefore, there is an advantage that there is little deterioration of the image formation 
engine performance by the manufacture error, an assembly error, etc., through the whole system. 

[0050] Moreover, the taking lens of this invention is stopped down between the 1st group 103 
and the 2nd group 104, and has SP. As for drawing, for separating ****** from the image 
surface, being arranged more at a body side is desirable, and drawing is arranged to the image 
surface side of the 1st group in the taking lens of this invention. 

[0051] Moreover, if drawing is arranged between the 2nd group 104 and the 3rd group 105, in 
order to separate an exit pupil from the image surface, carrying out overall-length compaction, 
the refractive power of the 3rd group will become strong too much, and cannot make the 
PETTSU bar sum small. 

[0052] Therefore, as for drawing, between the 1st group and the 2nd group is good for being 
compatible in overall-length compaction and an exit pupil. 

[0053] Moreover, as for the positive lens of the 1 st group, it is good for an image surface side 
that it is the meniscus configuration which has a concave surface. It is necessary to give the 
operation which makes the chief ray outside a shaft crooked to separate an exit pupil from the 
image surface to the lens of the 1 st group to some extent. 

[0054] Therefore, although a certain amount of refractive power is required for the lens of the 
1st group, in the lens of the 1st group, it is easy to generate slack type distortion aberration as a 
result. In order to make generating of this distortion aberration into the minimum, it is effective 
when the chief ray of an axial outdoor daylight bunch makes min the angle which carries out 
incidence to a lens side. 
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[0055] For example, although whenever [ incident angle / of concentric radius of curvature, then 
an axial outdoor daylight line ] can be performed with 0, it cannot have positive refractive power 
of the degree which is this. 

[0056] Therefore, at the taking lens of this invention, the distortion aberration which maintains 
the meniscus configuration which has a convex strong against a body side, and is generated by 
the back group although the lens side by the side of a body is small in radius of curvature to a 
concentric configuration, the lens side by the side of the image surface enlarges radius of 
curvature and refractive power is strengthened is canceled, and generating of the distortion 
aberration of the whole system is made into the minimum. And aberration amendment is 
performed by the back group so that this may be canceled. 

[0057] Moreover, the taking lens of this invention is good to use the aspheric surface for the 3rd 
group 103 which is the last lens, according to this, an overall length is shortened further and the 
good image formation engine performance is obtained. 

[0058] It is necessary to strengthen the refractive power of the last lens with the above- 
mentioned three four groups configuration to carry out the difficulty of the exit pupil from the * 
image surface, and shorten an overall length. Although slack type distortion aberration and the 
curvature of field of an undershirt arise at this time, it is good to use the aspheric surface for 
amending this aberration at the last lens. OveralHength compaction can be enabled more nearly 
further than the configuration of only a spherical lens, amending many aberration according to 
this. 

[0059] It is more effective, when setting the aspheric surface as the last lens and it is the 
configuration to which astriction (positive refractive power) becomes weaker toward the 
circumference from an optical axis to amend slack type distortion aberration. 
[0060] This is the configuration to which curvature becomes loose in a convex. If it does in this 
way, it will work so that the curvature of a lens side and the incident angle of a beam of light 
may weaken crookedness to an axial outdoor daylight line, and slack type distortion aberration 
will be amended. 

[0061] Moreover, since an image formation operation becomes weaker to an axial outdoor 
daylight bunch, it is tended to amend the curvature of field of an undershirt. Therefore, in the 
taking lens of this invention, distortion aberration and a curvature of field can both be amended 
good, carrying out [ it is good to use such the aspheric surface for the last lens, and ] overall- 
length compaction according to this. 

[0062] In addition, although surrounding refractive power becomes weaker relatively to near an 
optical axis with the above-mentioned aspheric surface configuration, aberration amendment is 
possible, fully separating an exit pupil from the image surface, since the refractive power of the 
3rd group itself is strengthened by aspheric surface installation. 

[0063] Moreover, it is effective, when the aspheric surface is used also for the 1st group 103 in 
addition to the 3rd group 105 for making a photography field angle into a wide angle more. At a 
certain fixed overall length, it is necessary to strengthen the refractive power of the 1 st group, 
so that a photography field angle turns into a wide angle. By the 1 st group, although slack type 
distortion aberration occurs, if refractive power is too strong, even if it will use the aspheric 
surface for the 3rd group, it becomes the lack of amendment. 

[0064] In such a case, if the aspheric surface is used for the 1 st group, amendment of distortion 
aberration will be attained, considering as a wide angle taking lens. 

[0065] As stated above, the 1st group is the meniscus lens which strengthened positive 
refractive power to the concentric configuration. Therefore, in respect of the lens of the 1 st 
group, a chief ray is crooked by as big the incident angle as an axial outdoor daylight bunch. It is 
good to consider as the aspheric surface where transpiration becomes weaker gradually toward 
the circumference from an optical axis to amend slack type distortion aberration. 
[0066] That is, it is good to consider as the aspheric surface where curvature becomes tight 
toward the circumference from an optical axis, and to consider as an aspheric surface 
configuration to which curvature becomes loose toward the circumference from an optical axis in 
the lens side by the side of the image surface in the lens side by the side of the body of the 1 st 
group. 
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[0067] Next the numerical example of this invention is shown, a numerical example — setting — 
Ri — a body side — the i-th, the i+1st gaps, nickel, and nui are the radius of curvatures of the i- 
th field, and Di is the refractive index and the Abbe number of the i-th optical member in order 
from an each body side in a body side. 

[0068] Moreover, the value of the monograph affair type in each numerical example is shown in a 

table 1 . 

[0069] 

[Numerical example 1] 

f= 16 1 1500 fno=1:2.8 2 omega= 21.7-degreeR 1= 6.257 D 1= 1.86 N 1=1.62299 nu 1= 58.2R 2= 
1 1 125 D 2= 4.65R 3= (drawing) D 3= 2.60R 4= -3.817 D 4= 2.20 N 2=1.76182 nu 2= 26.5R 5= 
7.499 D 5= 3.40 N 3=1.62374 nu 3= 47.1 R 6= -7.499 D 6= 0.20R 7= 17.791 7= 2.02 N D 4= 
1.83400 nu 4= 37.2R 8=-1 7.791 D 8= 0.80R 9= infinity D 9= 3.10 N 5=1.51633 nu 5= 64.1 R10= 
infinity [Numerical example 2] 

f= 16 10357 fno=1:2.8 2 omega= 21.4-degreeR 1= 4.829 D 1= 1.86 N 1=1.62145 nu 1= 59.6R 2= 
13.200 D 2= 1.97R 3= (drawing) D 3= 2.60R 4= -3.250 D 4= 2.20 N 2=1.84773 nu 2= 24.0R 5= 
6.995 D 5= 3.40 N 3=1 .59477 nu 3= 60.1 R 6= -6.995 D 6= 0.20R 7= 16.31 1 7= 2.48 N D 4= 
1.86057 nu 4= 28.3R 8=-1 6.311 D 8= 0.80R 9= infinity D 9= 3.10 N 5=1.51633 nu 5= 64.1 R10= 
infinity [Numerical example 3] 

f= 15.84959 fno=1:2.8 2 omega= 22.0-degreeR 1= 7.624 D 1= 1.86 N 1=1.84773 nu 1= 24.1 R 2= 

7 690 D 2= 4.81 R 3= (drawing) D 3= 2.60R 4= -6.181 D 4= 2.20 N 2=1.81908 nu 2= 27.4R 5= 9.214 
D 5= 3.40 N 3=1.6391 1 nu 3= 50.4R 6= -9.214 D 6= 0.20R 7= 21.095 7= 2.34 N D 4= 1.88308 nu 
4= 40.8R 8=-21.095 D 8= 0.80R 9= infinity D 9= 3.10 N 5=1.51633 nu 5= 64.1 R10= infinity 
[Numerical example 4] 

f= 16 21736 fno=1:2.8 2 omega= 21.6-degreeR 1= 6.581 D 1= 1.86 N 1=1.57491 nu 1=41.7R 2= 

8 705 D 2= 5.10R 3= (drawing) D 3= 2.60R 4= -4.779 D 4= 2.20 N 2=1.74324 nu 2= 29.3R 5= 8.333 
D 5= 3.40 N 3=1.59513 nu 3= 56.2R 6= -8.333 D 6= 0.20R 7= 20.439 7= 1.78 N D 4= 1.88314 nu 
4= 40.8R 8=-20.439 D 8= 0.80R 9= infinity D 9= 3.10 N 5=1.51633 nu 5= 64.1 R10= infinity 
[Numerical example 5] 

f= 15.73256 fno=1:2.8 2 omega= 22.0-degreeR 1= 5.097 D 1= 1.86 N 1=1.69881 nu 1= 55.4R 2= 
9.622 D 2= 2.68R 3= (drawing) D 3= 2.60R 4= -3.066 D 4= 2.20 N 2=1.84782 nu 2= 23.8R 5= 6.944 
D 5= 3.40 N 3=1.71218 nu 3= 54.2R 6= -6.944 D 6= 0.20R 7= 16.486 7= 2.54 N D 4= 1.80081 nu 
4= 26.4R 8=-1 6.486 D 8= 0.80R 9= infinity D 9= 3.10 N 5=1.51633 nu 5= 64.1 R10= infinity [0070] 
[A table 1] 
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[0071] 

[Effect of the Invention] specifying each element as mentioned above according to this invention 
— an overall length — being shortened — an exit pupil — from the image surface — enough 
detaching — in addition — and the taking lens which has good optical-character ability can be 
attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The lens cross section of the numerical example 1 of this invention 
[Drawing 2] Aberration drawing of the numerical example 1 of this invention 
[Drawing 3] The lens cross section of the numerical example 2 of this invention 
[Drawing 4] Aberration drawing of the numerical example 2 of this invention 
[Drawing 5] The lens cross section of the numerical example 3 of this invention 
[Drawing 6] Aberration drawing of the numerical example 3 of this invention 
[Drawing 7] The lens cross section of the numerical example 4 of this invention 
[Drawing 8] Aberration drawing of the numerical example 4 of this invention 
[Drawing 9] The lens cross section of the numerical example 5 of this invention 
[Drawing 10] Aberration drawing of the numerical example 5 of this invention 
[Description of Notations] 

101 Pre-group 

102 Back Group 

103 1st Group 

104 2nd Group 

105 3rd Group 

107 Glass Block 

108 Image Surface 

SP Aperture diaphragm 
deltaS Sagittal image surface 
deltaM Meridional image surface 
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